ABSTRACT -It was our goal to give a contribution to the prediction of condom use using socio-cognitive models, comparing classic theories to an extended model. A cross-sectional study was conducted using a questionnaire of self-reported measures. From the students who agreed to participate in the study, 140 were eligible for the full study. A confi rmatory analysis was used to assess the predictive value of the researched model. The model tested had slightly better fi t indexes and predictive value than classic Theories of Reasoned Action and Planned Behaviour. Although the results found, discussion continues to understand the gap between intention and behaviour, as further investigation is necessary to fully understand the reasons for condom use inconsistency. 
In Portugal, HIV cases increase every year among the heterosexual population, with young adults being particularly aff ected (Instituto Nacional de Saúde, 2016) , due to inconsistent use of condoms. In order to design and implement interventions capable of preventing the increase of HIV infection and other sexually transmitted infections, we should know which variables aff ect condom use behaviour.
The Theory of Reasoned Action (TRA; Fishbein & Ajzen, 1975) and its extension, the Theory of Planned Behaviour (TPB; Ajzen & Madden, 1986) , have been widely used in the health behaviour investigation, including condom use, among several samples (Andrew et al., 2016; Armitage & Conner, 2001; Noar & Zimmerman, 2005) .
For both models, the best indicator of behaviour is intention, which is predicted by the attitude towards behaviour and by the subjective norm. Problems with the volitional nature of behaviour, such as condom use, lead to the introduction of the perceived behavioural control (PBC) on TPB model (Ajzen & Madden, 1986) .
Both theories have achieved moderate results when it comes to explaining condom use behaviour through condom use intention, and it was observed that people are more likely to use condoms if they already have a prior intent to do so (Albarracín, Johnson, Fishbein, & Muellerleile, 2001 ). However, Muñoz-Silva, Sánchez-García, Nunes and Martins (2007) observed that, due to perceived behavioural control, the TPB model is more eff ective in explaining condom use than the TRA version. The authors suggest the use of other predictors in order to increase the model's effi cacy further. Nevertheless, the positive impact of PBC is not consistent among literature. More recently, Espada et al. (2016) compared TPB and IMB in their effi cacy to predict condom and observed that PBC has had no eff ect in predicting frequency of condom use and has pointed to the importance to test integrative models that include personal, contextual, environmental and social factors. Visser and Smith (2001) observed that for those who sometimes use a condom, the most important determinants were the characteristics of the interaction between the sexual partners and the state-like characteristics of the individuals concerned. Beadnell et al. (2008) also noted that psychological distress, the risk of contracting sexually transmitted diseases, and male gender-role attitudes might increase the predictive value of the models. Participants' age, sex and religiosity may also have an impact on condom use intention and behaviour (Ajzen & Manstead, 2007) . Condom use inconsistency or non-use was associated with older college students (Adefuye, Abiona, Balogun, & LukoboDurrel, 2009 ) and men (Galvez-Buccollini, Delea, Herrera, Gilman, & Paz-Soldan, 2009; Shearer, Hosterman, Gillen, & Lefkowitz, 2005) . A more positive attitude towards condoms is associated with greater religiosity (McCree, Wingood, DiClemente, Davies, & Harrington, 2003) . The number of sexual partners and the existence of a steady partner should also be considered (Bogart et al., 2005) .
Self-esteem also infl uences aspects of health behaviour. Students with low self-esteem consume more alcohol, have more sexual partners and are at a higher risk of contracting HIV (Gullete & Lyons, 2006) . Women with low self-esteem and negative mood-states were also more likely to report engagement in unprotected sex (MacDonald & Martineau, 2002) . Low self-esteem directly infl uences rates of sexual activity without protection (Ethier et al., 2006) . Sexual fulfi lment is negatively related to condom use (Sunmola, 2005) . One of the major barriers to condom use is the accompanying lack of sensation and consequential lack of sexual contentment (Kaneko, 2007) . More recently, He, Hensel, Harezlak, and Fortenberry (2016) observed that relationship and sexual satisfaction decreases condom use frequency, especially among women.
Heuristics also infl uence condom use. To believe that "monogamous sex is safe sex" negatively infl uence the decision to use a condom (Ayala, Rivas, & Bingham, 2005) . Moreover, to believe that "knowing your partner makes him or her safe" was also negatively associated with condom use and pregnancy prevention behaviours (Thornburn, Harvey, & Ryan, 2005) .
Some studies have pointed out the importance of parental communication. A satisfactory mother-daughter discussion about the topic was associated with higher rates of protected sexual activity (Hutchinson, Jemmott, Jemmott, Braverman, & Fong, 2003) . Moreover, boys with a greater ability to communicate with their parents used condoms more consistently (Halpern-Felsher, Kropp, Boyer, Tschann, & Ellen, 2004) . Birth control use was also enhanced by talking to parents about sexual behaviour (Aspy et al., 2007) . Adolescents were more likely to use condoms when parental communication about sex had happened prior to their fi rst experience of sexual intercourse (Clawson & Reese-Weber, 2003) .
Finally, the use of substances which can alter conscience states and behaviour was also related with condom use inconsistency. Alcohol consumption has a negative eff ect on condom use (Galvez-Buccollini et al., 2009; Walsh, Fielder, Carey, & Carey, 2013) .
Due to the need to improve socio-cognitive models to explain and predict condom use, and to the inconsistency observed in meta-analysis conducted on condom use predictive models, in this study we intended to extend the TPB model (Figure 1 ) including other variables in order to increase its predictive value. Fit indexes were examined by using a pathway analysis. In particular, a regression analysis was conducted to test if condom use intention and behaviour could be predicted. A cross-sectional study with self-reporting measures was, therefore, developed in order to assess this model's predictive value. 
Methods Participants
A hundred and seventy-six (176) students were approached to fi ll in the questionnaire. The exclusion criteria were age (between 18 and 25 years old), sexual orientation (only heterosexual individuals were considered) and sexual history (subjects had to already had sexual intercourse). 140 students from University of Algarve (Portugal) met the criteria, with a mean age of 20.79 years; 64% were female. Table 1 describes the variables measured along with a sample item. Reliability and descriptive measures are presented.
Measures
Intrapersonal variables. Attitude towards condoms was measured by Brown's Attitude towards Condom Scale (Brown, 1984) . The original fi ve point scale was extended to include 1 (never) to 7 (always). Heuristics were assessed using three sentences that evaluated beliefs about HIV.
Perceived behavioural control was assessed by the Sexual Risk Behaviour Beliefs and Self-Effi cacy Scales (BasenEngquist, 1996).
Sexual satisfaction and sexual self-esteem were items of the Multi-dimensional Sexual Self-Concept Questionnaire (Snell, 1995) . A seven point scale, from 1 (never) to 7 (always) was used.
The subjective norm focused on the perception of the pressure a partner exerted to use or not condoms during sexual intercourse. A seven point scale, from 1 (never) to 7 (always) was used.
Interpersonal variables. Communication was evaluated with a single question and one out of three answers was possible: 0 for non-existent; 1 for unsatisfi ed; and 2 for totally satisfi ed. The age at which the communication started was assessed by an open-question. Finally, timing was calculated using Clawson and Reese-Weber's (2003) recommended approach. If parents communicated about sex before the fi rst experience of sexual intercourse, it was considered to be on time. In contrast, if the topic had arisen after sex had taken place, it was regarded as being out of time.
Situational variables. Three diff erent situations in which alcohol could be consumed were assessed: daily, socially (hanging out with friends), and relaxing before a sexual encounter. A seven point scale, from 1 (never) to 7 (always) was used.
Intention and behaviour of condom use. They were assessed by one question each. A seven point scale, from 1 (never) to 7 (always) was used.
Procedure
Permission to collect data from students was sought from the University of Algarve. The students were approached in their classroom and their informed consent was requested. To ensure privacy and confi dentiality, a sealed box was placed in the classroom into which the completed questionnaires were placed by the students themselves.
Data was introduced into the SPSS v.17 in respect of the descriptive measures. AMOS 7 was used to conduct the pathway analysis.
Results
The Models' Fit
The fi t indexes of the three models, the TRA, TPB and the extended version, were tested using a pathway analysis. To compare the adjustment of the data to the theoretical model, several statistical fi t indexes were used. The relative chi-square statistic, as an absolute fi t, was applied, assuming that the minimum discrepancy degree between chi-square and freedom degrees should be less than three to be considered a reasonable fi t (Carmines & McIver, 1983) , but should preferably approach or be below two (Hoelter, 1983) . The CFI, or comparative fi t index (Bentler, 1990) , and the GFI, or goodness of fi t (Jöreskog & Sörbom, 1986) , were also used, with values close to one indicating a good fi t. The standardized root mean-square residual (SRMR) and the root square-mean error of approximation (RMSEA) were used as well. For the former, smaller values are indicative of a good fi t: those below 0.05 represent a good fi t, below 0.08 a reasonable fi t, below 0.10 a poor fi t, and above 0.10 equates to an unacceptable fi t (Browne & Cudeck, 1993) . Similarly, the standardized root square-mean residual should have values below 0.05. In all of the three models, the discrepancies between the data and the theory were signifi cant (p<0.050). The TRA version has a high degree of discrepancy, with the goodness of fi t and the comparative fi t index being low. Moreover, both the residual error (SRMR) and the approximation error (RMSEA) were well above the levels considered to be a plausible fi t.
The TPB model had a good fi t according to the GFI, CFI and SRMR. However, the discrepancy, provided by the chisquare statistic and degrees of freedom, is higher than fi ve, and the RMSEA (<0.050) also failed to indicate a good fi t. The extended TPB model had a good discrepancy level, acceptable GFI and CFI measures of fi t, and a reasonable RMSEA. According to these measures, we can thus report that the extended TPB model is a plausible fi t for the data used.
The Models' Predictive Value
The predictive value of the three models was assessed by the regression weights.
When comparing the TRA and the TPB, the latter seems to have a better predictive value (table 3). The forecasting of intentions through the use of the attitude variable and subjective norm is increased by adding perceived behavioural control to the model. Moreover, the predictive value of condom use intention over condom use behaviour is also enhanced by adding the perceived behavioural control factor.
The predictive value of the extended model is presented in table 4.
It was assumed that attitude was predicted by religiosity and heuristics. In fact, only 7.9% of attitude variance was explained by those variables. However, the individual regression weight was not signifi cant.
The predictive value of attitude and the subjective norm increased when the variable of having a steady partner, which had a greater weight than both, was introduced. Perceived behavioural control was not, however, signifi cant However, compared with the TRA and TPB models, we did produce a better approach with which to predict condom use intention.
Condom use behaviour continues to be mainly predicted by intention and perceived behavioural control, with a slight improvement in the measure being noted after the introduction of the alcohol consumption variable.
Discussion
The present research aims was to assess the predictive value and data fi t of an extended Theory of Planned Behaviour model, comparing it to the original TRA and TPB versions.
Fit and Predictive Value of TRA and TPB
The results of the confi rmatory analysis enabled us to observe that the TPB model surpasses the TRA version; the fi t indexes are better in the TPB and it also has a better predictive value of condom use intention and behaviour. The introduction of perceived behavioural control has enhanced the predictive value of the TPB model when it comes to condom use behaviour.
In both models, attitude was a better predictor of condom use intention than the subjective norm, a fi nding that is consistent with the literature (Armitage & Conner, 2001; Beadnell et al., 2008; Bennett & Bozionelos, 2000) .
In this study the introduction of perceived behavioural control improved the predictive value of both models. However, this enhancement was not statistically signifi cant. Perceived behavioural control was also the variable with less weight when it came to the prediction of condom use behaviour. According to the meta-analysis of condom use, the infl uence of perceived behavioural control was moderate and its direct impact was considered to be minimal (Albarracín et al., 2001) . Both intention and perceptions of behavioural control can make signifi cant contributions to the prediction of behaviour, but in any given application one may be more important than the other and, in fact, only one of the two predictors may be needed (Ajzen, 1991) .
However, perceived behavioural control was assessed by a self-efficacy measure, and PBC concept implies more than belief of control. It implies actual control over the behaviour. According to Ajzen (2002) a high level of perceived behavioural control should enhance a person's intention to perform the behaviour, and when it is veridical it should also aff ect the behaviour itself. Nevertheless in this study we don't observe a signifi cant impact over intention, as we would expect, but only over the behaviour.
The self-effi cacy measure used asked about the belief of being able to use or to have a condom when needed. We didn't measure the actual control over the situation, which might aff ect and partially explain the results.
Also, the overall participants had a high mean of intention and condom use, which might hinder the eff ect of the selfeffi cacy over the intention. In essence, participants that already use condoms might have a high self-effi cacy on using them, and its intention of use may not rely on the ability to use them, but only on the control to perform the behaviour, which we have not measured.
In both TRA and TPB models, participants with the intention to use a condom were more likely to do so, which is consistent with literature (Albarracín et al, 2001; Sheeran & Orbell, 1998) .
Fit and Predictive Value of the Extended Theory of Planned Behaviour
The extended model included socio-demographic, intrapersonal, interpersonal and situational variables which may have an infl uence on the attitude towards condoms and condom use (intention and behaviour). This was the approach that adjusted better to the data, highlighting the need to include other variables in the socio-cognitive models that are used to assess condom use behaviour.
From the variables that were introduced in the model, the presence of a steady partner and alcohol consumption signifi cantly increased its predictive value.
The existence of a steady partner reduced the intention to use a condom but didn't directly infl uence condom use behaviour. Mercer et al. (2009) observed a statistical reduction on condom use in couples after 21 days of relationship. This fact points out that individuals might consider a partner steady in less than a month, what might put these individuals at risk, with an average of 3 partners, more than a partner in the last three months, and with an inconsistent condom use. In order to promote safer sex behaviours, the belief of a steady partner should be considered and modifi ed, since steady relations have also been associated with ideas of trust, intimacy and romance, which are responsible for decreasing the odds of using a condom (Camargo & Bousfi eld, 2009; Kirkman, Rosenthal & Smith, 1998) .
The existence of a steady partner didn't aff ect condom use behaviour. This was unexpected, since it was anticipated that this factor would have an impact on both variables (Bogart et al., 2005) . This null eff ect could be attributed to the extremely linear correlation between intention and behaviour, which could have diminished the relative weight of the variable to predict condom use behaviour. The metaanalysis conducted on the issue of condom use evidenced strong but smaller correlations between these variables (r≈0.44; Albarracín et al., 2001; Sheeran & Orbell, 1998) .The use of a single question to assess condom use intention and behaviour probably led to this similar result. It is possible that participants tried to be consistent in the answers they gave to both questions, thereby producing analogous responses. A longitudinal study should contour this problem, since it would measure intention and behaviour in diff erent time sets.
The prediction of condom use behaviour when the alcohol consumption variable was introduced is corroborated by some of the results found in the literature (Galvez-Buccollini, 2009 ). The fi ndings herein, therefore, contribute to the discussion about the infl uence of alcohol on condom use inconsistency. Alcohol consumption does seem to be linked to the occurrence of several other factors, such as the type of sexual partner and beliefs about the impact of alcohol on sexual disinhibition (LaBrie, Earleywine, Schiff man, Pedersen, & Marriot, 2005 ). Since we did evaluate whether alcohol was consumed to facilitate sexual encounters, positive answers may indicate that participants believe that alcohol reduces sexual inhibition. These beliefs should be taken into account when intervention is designed.
All of the other variables in the model failed to predict condom use. However, they may be producing mediation effects through their correlation with the other factors. However it wasn't our goal to assess those relations.
Conclusions
Our extended TPB model added both a socio-demographic and a situational variable, respectively, having a steady partner and alcohol consumption. The consequence was an increase in the predictive value of the model when compared to the original TRA and TPB versions. The extended model also seems to have medium fi t indexes, despite the inadequacy of the overall fi t measure. Despite the moderate success of the introduction of the two new variables referred to above, a gap continues to exist between trait-like variables, beliefs, and the intention to use a condom.
Several critiques of this type of model may, therefore, be valuable. Visser and Smith (1999) emphasised how important it is to reach an agreement with the sexual partner as a necessary step to being able to use a condom. When it comes to methodology, correlational research is criticized for being an inappropriate way of analysing causality. Behavioural performance tends to produce perceptions that are supportive of the behaviour. However the correlational tests lead to the misclassifi cation of these perceptions as promoting behaviour, forcing it in the direction proposed by theories (Weinstein, 2007) . On the other hand, individual analysis may be contrary to the nature of sexual relationships, since sex is not an individual behaviour, instead being a complex dynamic because of the fact that two people are involved (Joff e, 2002; Kashima, Gallois, & McCamish, 1993) .
Since there is still a gap between individual characteristics and condom use behaviour, further studies are required if we are to reduce the levels of inconsistent condom use and, consequently, the rate at which the HIV infection is being spread.
